Entrainment and coupling of the hamster suprachiasmatic clock by daily dark pulses.
The circadian rhythm of locomotor activity of hamsters kept in constant light (LL) can split into two distinct components that, in steady state, lie 180 degrees apart. The splitting phenomenon is the result of antiphase circadian oscillations between left and right sides of the suprachiasmatic nuclei (SCN), the master circadian clock in mammals. In unsplit hamsters housed in LL, a single dark pulse produces a phase-shift of the wheel-running activity rhythm, accompanied by a transient down-regulation of clock gene expression in the SCN. In the present study, we evaluated the effects of daily 1-hr dark pulses on wheel-running activity rhythm and on the expression of clock and nonclock proteins in the SCN of Syrian hamsters exposed to LL conditions. The results show that a daily 1-hr dark pulse entrained the rhythm of wheel-running activity of unsplit hamsters. In addition, in split animals, unimodal coupling of the two locomotor activity components was produced by daily 1-hr dark pulses. In the SCN, the effects of entrainment and unimodal coupling of the two separate components by dark observed in behavior were also evident in the bilateral expression of the proteins c-FOS, p-ERK, PERIOD 1, and calbindin. These results show that the bilaterally asymmetric SCN clock, underlying split circadian behavior, can be recoupled in phase and entrained by short daily dark exposure, indicating the synchronizing potency of darkness on the main circadian clock.